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Rebuttable  Presumption  l^ainst  Registra¬ 
tion  and  Continu^  Registration  of  Pesti¬ 
cide  Products  Containing  Dibromochlo- 
ropropane  (DBCP) 

AGENCY:  Office  of  Pesticide  Programs, 
Environmental  Protection  Agency 
(EPA). 

ACTION :  Notice  of  rebuttable  presump¬ 
tion. 

SUMMARY:  DBCP  has  been  found  to 
exceed  certain  risk  criteria.  This  notice 
requests  registrants  and  other  interested 
persons  to  submit  rebuttals  and  other 
Information  on  the  presumption  and  to 
submit  any  other  data  on  the  risks  and 
benefits  of  this  pesticide  chemical.  This 
notice  is  the  first  of  several  which  will 
give  public  notification  of  the  Agency’s 
progress  in  reviewing  this  chemical. 

DATES:  Rebuttal  evidence  and  other 
information  must  be  received  on  or  be¬ 
fore  November  7,  1977. 

ADDRESS  MATERIAL  TO:  Federal 
Register  Section,  Technical  Services 
Division  (WH-569),  Office  of  Pesticide 
Programs.  EPA,  Rm.  401,  East  Tower.  401 
M  St.  SW.,  Washington.  D.C.  20460. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

Jeff  Kempter  or  Anthony  Inglis,  Office 
of  Special  Pesticide  Reviews,  Office  of 
Pesticide  Programs  (WH-566),  Rm. 
447,  East  Tower.  EPA,  (202-755-8063). 

SUPPLEMENTARY  INFORMATION: 
The  Deputy  Assistant  Administrator,  Of¬ 
fice  of  Pesticide  Programs,  EPA.  has  de¬ 
termined  that  a  rebuttable  presumption 
exists  against  registration  and  continued 
registration  of  all  pesticide  products 
containing  DBCTP.* 

I.  Reculatory  Provisions 

A.  General.  Title  40,  Part  162.11  of  the 
Code  of  Federal  Regulations  for  the  Fed¬ 
eral  Insecticide,  Fungicide,  and  Rodenti- 
cide  Act  (FIPRA)  as  amended  (86  Stat. 
973,  89  Stat.  751,  7  UJ3.C.  136  et  seq.), 
provides  that  a  rebuttable  presumption 
against  registration  shall  arise  if  the 
Agency  determines  that  a  pesticide  meets 
or  exceeds  any  of  the  risk  criteria  relat¬ 
ing  to  acute  and  chronic  toxic  effects  set 
forth  in  5  162.11(a)(3).  H  it  is  deter¬ 
mined  that  such  a  rebuttable  presump¬ 
tion  has  arisen,  the  regulations  require 
that  the  registrant  be  notified  by  certi¬ 
fied  mail  and  afforded  an  opportunity 
to  submit  evidence  in  rebuttal  of  the 
presumption.  In  addition,  the  Agency  has 
determined  that  the  public  should  also 
be  given  notice  of  the  bases  for  the  pre¬ 
sumption  to  provide  an  opportunity  for 


*  A  position  document,  containing  an  ap¬ 
pendix  of  references,  background  Informa- 
tk>n,  and  other  material  pertinent  to  the  is¬ 
suance  of  this  notice,  has  been  prepared  by 
the  Agency  Working  Qroup  on  DBCP  and  is 
also  publisbed  with  this  notice. 
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comment  and  to  solicit  additional  infor¬ 
mation  relevant  to  the  presumption. 

A  notice  of  rebuttable  presumption 
against  registration  is  issu^  when  the 
evidence  related  to  risk  meets  the  cri¬ 
teria  set  forth  in  5  162.11(a)(3).  It  is 
emphasized  that  a  notice  of  rebuttable 
presumption  against  registration  and 
continued  registration  of  a  pesticide  is 
not  a  notice  of  intent  to  cancel  the  reg¬ 
istration  of  a  pesticide,  and  may  or  may 
not  lead  to  cancellation.  The  notice  of 
Intent  to  cancel  is  issued  only  after  the 
risks  and  benefits  of  a  pesticide  are  care¬ 
fully  considered,  and  it  is  determined 
that  the  pesticide  may  generally  cause 
unreasonable  adverse  effects  to  the  en¬ 
vironment. 

Since  a  Notice  of  Intent  to  Suspend 
certain  uses  of  DBCP  has  been  Issued, 
it  should  be  made  clear  that  this  RPAR 
notice  pertains  only  to  uses  of  DBCP 
which  are  not  involved  in  the  suspension 
proceedings.  As  registrants  comply  with 
the  requirement  for  relief  from  the  con¬ 
ditional  suspension  provisions  of  the  No¬ 
tice  of  Intent  to  Suspend,  those  products 
will  be  included  in  the  RPAR  review. 

All  registrants  and  applicants  for  reg¬ 
istration  are  invited  pursuant  to  40  CFR 
162.11(a)(4)  to  submit  evidence  in  re¬ 
buttal  of  the  presumptions  listed  in  Part 
II  of  this  notice  and.  in  the  case  of  onco¬ 
genicity.  to  submit  information  which 
relates  to  the  assessment  of  oncogenic 
risks  as  set  forth  in  the  Agency’s  Interim 
Procedures  and  Guidelines  for  Health 
Risk  and  Economic  Impact  Assessment 
of  Suspected  Carcinogens  (May  25. 1976; 
41  FR  21402).  Registrants  and  other  in¬ 
terested  parties  may  submit  for  consid¬ 
eration  data  on  benefits  which  they  be¬ 
lieve  would  Justify  registration  or  con¬ 
tinued  registration.  In  addition,  any 
registrant  may  voluntarily  petition  the 
Agency  to  cancel  their  current  registra- 
tion(s)  pursuant  to  section  6(a)(1)  of 
FIFRA. 

B.  Rebuttal  Criteria.  Section  162.11(a) 
(4)  provides  that  a  registrant  may  re¬ 
but  the  presumption  by  sustaining  the 
burden  of  proving: 

(1)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  acute  toxicity  or 
lack  of  emergency  treatment  criteria, 
“that  when  considered  with  the  formu¬ 
lation,  packaging,  method  of  use,  and 
proposed  restrictions  on  the  directions 
for  use  and  widespread  and  commonly 
recognized  practices  of  use,  the  antici¬ 
pated  exposure  to  an  applicator  or  user 
and  to  local,  regional,  or  national  popu¬ 
lations  of  nontarget  organisms  is  not 
likely  to  result  in  any  significant  acute 
adverse  effects”  40  CFR  162.11(a)(4) 
(1) ) ; 

(2)  In  the  case  of  a  pesticide  presumed 
against  pursuant  to  the  chronic  toxicity 
criteria,  “that  when  considered  with 
proposed  restrictions  on  use  and  wide¬ 
spread  and  commonly  recognized  prac¬ 
tices  of  use,  the  pesticide  will  not  con¬ 
centrate,  persist  or  accrue  to  levels  in 
man  or  the  environment  likely  to  result 
in  any  significant  chronic  adverse  ef¬ 
fects”  (40  CFR  162.11(a)  (4)  (ii));  or 

(3)  In  either  case,  that  “the  determi¬ 
nation  by  the  Ag^cy  that  the  pesticide 


meets  or  exceeds  any  of  the  criteria  for 
risk  was  in  error.” 

C.  Benefits  Information.  In  addition  to 
submitting  evidence  to  rebut  the  pre¬ 
sumption  of  risk.  Section  162.11(a)(5) 
(ill)  provides  that  a  registrant  “may 
submit  evidence  as  to  whether  the  eco¬ 
nomic.  social  and  environmental  benefits 
of  the  use  of  the  pesticide  subject  to  the 
presumption  outweigh  the  risk  of  use.” 
If  the  risk  presumptions  are  not  rebutted, 
the  benefit  evidence  submitted  by  the 
registrant,  applicants,  and  other  in¬ 
terested  persons*  will  be  considered  by 
the  Administrator  in  determining  the 
appropriate  regulatory  action.  Specifi¬ 
cally  5  162.11(a)  (5)  (iii)  provides  that  if 
the  “benefits  appear  to  outweigh  the 
risks.”  the  Administrator  may  issue  a 
notice  of  intent  to  hold  a  hearing  pur¬ 
suant  to  Section  6(b)(2)  of  FIFRA  to 
determine  whether  the  registrations 
should  be  cancelled  or  denied.  Alterna¬ 
tively.  if  the  “benefits  do  not  appear  to 
outweigh  the  risks,  the  Administrator 
shall  issue  a  notice  pursuant  to  section 
3(c)  (6)  or  section  6(b)  (1)  of  the  Act.  as 
appropriate.”  At  this  time  the  Adminis¬ 
trator  has  determined  that  DBCP  poses 
an  “Imminent  hazard”  to  humans  or  the 
environment  for  certain  uses  and  a  No¬ 
tice  of  Intent  to  Suspend  has  been  issued 
pursuant  to  Section  6(c)  of  the  Act. 

Stated  below  are  the  5  162.11(a)(3) 
risk  criteria  which  the  Agency  has  found 
to  have  been  met  or  exceeded  by  registra¬ 
tions  and  applications  for  registration  of 
pesticide  products  containing  DBCT*.  The 
Agency’s  basis  for  concluding  that  these 
risk  criteria  have  been  met  or  exceeded 
is  set  out  in  “Dlbrom<x:hloropropane 
(DBCP) :  Position  Document  1.”  which 
follows.  Copies  of  attachments  to  the 
Position  Document,  which  are  not  pub¬ 
lished  with  this  notice,  are  available  for 
public  inspection  in  the  Office  of  Spe¬ 
cial  Pesticide  Reviews.  Information  pro¬ 
tected  from  disclosure  pursuant  to 
FIFRA  section  10  cannot  be  provided. 
Specific  inquiries  concerning  the  Posi- 


■  Registrants  or  other  Interested  persons 
who  desire  to  submit  benefit  Information 
should  consider  submitting  Information  on 
the  following  subjects,  along  with  any  other 
relevant  Information  they  desire  to  submit: 

1.  Identification  of  the  major  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  crop  or  other  application. 

2.  Identification  of  the  minor  uses  of  the 
pesticide.  Including  estimated  quantities 
used  by  category  such  as  lawn  and  garden 
uses  and  household  uses. 

3.  Identification  of  registered  alternative 
products  for  the  uses  set  forth  In  (1)  and  (2) 
above.  Including  an  estimate  of  their  avail¬ 
ability. 

4.  Determination  of  the  change  In  costs  to 
the  user  of  providing  equivalent  pesticide 
treatment  with  any  available  substitute 
products. 

6.  Assessment  of  regulation  Impact  upon 
user  productivity  (e.g.,  yield  per  acre  and/or 
total  output)  from  using  available  substi¬ 
tute  pesticides  or  from  using  no  other  pes¬ 
ticides. 

6.  If  the  impacts  upon  either  user  costs  or 
productivity  are  significant,  a  qualitative  as¬ 
sessment  of  the  regulation's  Impact  on  pro¬ 
duction  of  major  agricultural  commodities 
and  retail  food  prices  of  such  commodities. 
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tion  Dociunent,  as  well  as  requests  for 
access  to  these  files,  should  be  directed  to 
Project  Managers  Jeff  Kempter  or  An¬ 
thony  Inglls,  Office  of  Special  Pesticide 
Reviews  (WH-566),  EPA,  Rm.  447,  East 
Tower,  401  M.  St.,  S.W.,  Washington, 
D.C.  20460  (202-755-8053). 

n.  PRKSUMPnONS 

A.  Oncogenicity.  40  CFR  162.11(a)(3) 
(11)  (A)  provides  that  a  rebuttable  pre¬ 
sumption  shall  arise  If  a  pesticide  “In¬ 
duces  oncogenic  effects  In  experimental 
mammalian  species  or  In  man  as  a  re¬ 
sult  of  oral,  inhalation  or  dermal  expo¬ 
sure  *  *  *“  As  a  further  clarification  of 
the  provision,  the  preamble  to  the  Agen¬ 
cy's  Interim  Procedures  and  Ouldellnes 
for  Health  Risk  and  Economic  Impact 
Assessment  of  Suspected  Carcinogens 
(May  25.  1976;  41  FR  21402)  states  that 
“a  substance  will  be  considered  a  pre¬ 
sumptive  cancer  risk  when  It  causes  a 
statistically  significant  excess  Ipcidence 
of  benign  or  malignant  tumors  In  hu¬ 
mans  or  animals.” 

On  the  basis  of  scientific  studies  and 
Information  summarized  in  the  Position 
Document,  the  Agency  has  concluded 
that  this  risk  index  has  been  exceeded 
by  all  registrations  and  ai^llcatlons  for 
registration  of  pesticide  products  and 
applications  for  registration  of  pesticide 
products  containing  DBCiP  and  that  a 
rebuttable  presumption  against  new  or 
continued  registration  of  such  products 
has  therefore  arisen. 

B.  Reproductive  Effects.  Section  162.11 
(a)  (3)  (11)  (B)  provides  that  a  rebuttable 
presumption  shall  artse  If  a  pesticide 
“produces  any  other  chronic  or  delayed 
toxic  effect  In  test  animals  up  to  any 
dosage  level,  as  determined  by  the 
Administrator,  which  Is  substantially 
higher  than  that  to  which  humans  can 
reasonably  be  anticipated  to  be  exposed, 
taking  into  accoimt  ample  margins  of 
safety.”  The  Agency  has  found  that 
DBCP  adversely  affects  the  reproductive 
ssrstem  of  male  test  animals  at  a  certain 
dosage  level  and  higher.  It  also  has  re¬ 
viewed  reports  that  oligospermia  or 
aspermla  has  (x:curred  In  pesticide  for¬ 
mulating  plant  workers  exposed  to  im- 
known  levels  of  DBCP.  In  the  attached 
Position  Document,  the  Agency  compares 
the  levels  at  which  rats  were  expos^  to 
the  levels  to  which  humans  could  rea- 
scMiably  be  expected  to  be  exposed. 
Although  the  levels  may  vary  by  several 
orders  of  magnitude,  the  Agency  finds 
there  are  insufficient  animal  test  data 
for  determining  a  dosage  level  below 
which  the  adverse  reproductive  effects  of 
DBCP  will  not  be  manifested.  ITierefore. 
the  Agency  cannot  establish  an  ample 
margin  of  safety  and  asserts  that  hu¬ 
mans  could  be  exposed  to  levels  of  DBCP 
which  could  produce  an  adverse  effect  in 
humans.  Therefore,  the  Agency  con¬ 
cludes  that  a  rebuttable  presumption 
against  new  or  continued  registration  of 
products  containing  DBCP  has  therefore 
arisen. 


TTT  Registrations  and  Products  Subject 
TO  THE  Notice 

All  registrants  and  applicants  for 
registration  listed  below  are  being  noti¬ 
fied  by  certified  mail  of  the  rebuttable 
presumption  existing  against  registra¬ 
tion  and  continued  registration  of  their 
products. 

The  registrants  and  applicants  for 
registration  shall  have  45  days  from  the 
date  this  notice  Is  sent  or  until  Novem¬ 
ber  7,  1977  to  submit  evidence  in  rebut¬ 
tal  of  the  presumption.  Due  to  the  need 
to  expedite  the  RPAR  process,  the  Ad¬ 
ministrator  will  not  grant  an  extension 
of  this  deadline. 

IV.  Duty  To  Submit  Inyormation  on 
Adverse  Effects 

Registrants  are  required  by  law  to  sub¬ 
mit  to  EPA  any  additicmal  information 
regarding  any  adverse  effects  on  man  or 
the  environment  which  comes  to  a  regis¬ 
trant’s  attention  at  any  time,  pursuant 
to  section  6(a)  (2)  of  FIFRA  and  40  CFR 
162.8(d).  If  any  registrant  of  DBCP 
products  has  any  published  or  unpub¬ 
lished  information,  studies,  reports, 
analyses,  or  reanalyses  regarding  any 
adverse  effects  in  animal  species  or  hu¬ 
mans,  residues,  and  claimed  or  verified 
accidents  to  humans,  domestic  animals, 
or  wildlife,  which  have  not  been  previ¬ 
ously  submitted  to  EPA,  the  material 
must  be  submitted  immediately.  When 
responding  to  this  notice,  each  regis¬ 
trant  shall  submit  a  written  certification 
to  the  Agency  that  ail  information  re¬ 
garding  any  adverse  effects  known  to  the 
registrant  has  been  submitted.  In  addi¬ 
tion,  the  registrants  should  notify  EPA 
of  any  studies  currently  in  progress,  in¬ 
cluding  the  purpose  of  the  study,  the 
protocol,  the  approximate  completion 
date,  and  a  summary  of  all  results  ob¬ 
served  to  date. 

V.  Public  Comments 

During  the  time  allowed  for  submls- 
si(Mi  of  rebuttal  evidence,  specific  com¬ 
ments  on  the  presumptions  set  forth  in 
this  notice  and  on  the  material  contained 
in  the  Position  Document  are  solicited 
from  the  imblic.  In  particular,  any  docu¬ 
mented  episodes  of  adverse  effects  to 
humans,  domestic  animals,  or  wildlife, 
and  Information  as  to  any  laboratory 
studies  in  progress  or  completed,  are  re¬ 
quested  to  be  submitted  to  EPA  as  sotm 
as  possible.  Specifically,  information  on 
the  fate  and  effects  of  DBCP,  its  im¬ 
purities,  metabolites,  and  degradation 
products  on  flora  and  fauna,  particularly 
animals  with  metabolism  similar  to  man. 
Is  solicited.  Similarly,  any  studies  or 
comments  on  the  benefits  from  the  use 
of  DBCP  are  requested  to  be  submitted 
(see  Section  I.C.,  above).  All  cMiunents 
and  information  received,  as  well  as  any 
other  relevant  Information  and  analysis 
thereof,  which  c<xne  to  the  attention  of 
the  Agency  may  serve  as  a  basis  for  final 
determination  pursuant  to  S  162.11(a) 
(5). 


All  comments  and  information  should 
be  sent  to  the  Office  of  Federal  Register 
Section  at  the  address  given  above,  if 
possible  in  triplicate  to  facilitate  the 
work  of  the  Agency  and  others  interested 
in  inspecting  them.  The  comments  and 
information  should  bear  the  identify¬ 
ing  notation  “OPP-30000/19”.  Comments 
and  information  received  within  the 
specified  time  limit  shall  be  considered 
before  it  is  determined  whether  a  notice 
shall  be  issued  in  accordance  with  40 
CFR  162.11(a)  (5)  (U). 

Comments  received  after  the  specified 
time  period  will  be  considered  only  to 
the  ext«it  feasible,  consistent  with  the 
time  limits  imposed  by  40  CPU  162.11(a) 
(5)  (11).  All  written  comments  and  in¬ 
formation  filed  pursuant  to  this  notice 
will  be  available  for  public  inspection  in 
the  office  of  the  Federal  Register  Sec¬ 
tion  from  8;  30  a.m.  to  4  pjn.  during  nor¬ 
mal  working  days. 

Interested  persons  are  encouraged  to 
take  advantage  of  the  opportunity  to  in¬ 
spect  Agency  files  during  normal  work¬ 
ing  hours  since  (1)  all  of  the  informa¬ 
tion  received  may  serve  as  a  basis  for 
final  determination  pursuant  to  8  162.11 
(a)  (5)  and  (2)  the  Agency  will  not  gen¬ 
erally  publish  a  summary  of  information 
receiv^  in  the  Federal  Register  at  the 
close  of  the  rebuttal  period. 

Your  co(H)eration  is  solicited  in  identi¬ 
fying  any  errors  or  omissions  which  may 
have  been  made  in  the  following  com¬ 
puter  listings.  Corrections  to  the  listings 
may  not  necessarily  be  published  in  the 
Federal  Register,  but  rather  handled  by 
mail  with  affected  parties.  Omissions  will 
be  corrected  by  notice  in  the  Federal 
Register. 

Dated:  September  15,  1977. 

Edwin  L.  Johnson, 
Deputy  Assistant  Administrator 
Ice  Pesticide  Programs. 

D1BBOMOCH1.0XOPSOPANE  (DBCP) :  PosmoN 
Document  1 

I.  background 

A.  Characteristics 

( 1 )  Nomenclature.  Dlbromochloropropane 
(DBCP)  Is  the  trivial  name  for  1.2-dltNomo- 
3-chIoropropane.  It  Is  a  soil  fumigant.  Some 
Of  its  trade  and  experimental  names  are 
Pumazone  (Dow),  Nemagon  (Shell),  Nema- 
fume,  Nemaset.  Nematoz.  BBC  12,  and  OS- 
1897.  The  NIOSH  number  is  TX87500  and  the 
Chemical  Abstracts  number  is  96128. 

(2)  Chemistry.  DBCP,  a  liquid,  is  made  by 
the  liquid  phase  addition  of  bromine  to  allyl 
chloride.  It  is  amber  to  dark  brown  with  a 
slightly  punsent  odor.  The  molecular  for¬ 
mula  Is  CJI.BR^CIj  and  its  molecular  weight 
is  236.36.  Its  stractural  formula  is 

Br  Br  Cl 

i  i  '  " 

H-C— C— C— H 
I  I  I 
H  H  H 

DBCP  bolls  at  196*  C.  Its  vapor  pressure 
is  0.8  mm  at  21*  C.  and  its  flash  point  is  82* 
C.  DBCP  is  slightly  soluble  in  water  (0.1  per¬ 
cent  w/w) ,  but  is  miscible  with  aliphatic  and 
aromatic  hydrocarbons,  oils.  1,2-dl-chloro- 
propane,  isopropyl  alcohol,  tetracbloroethy- 
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Icne  and  l,U-trlchIoro*tban«.  Formulations 
Induda  amulslflabls  concantraUs,  liquid  eon* 
oentratos.  aollda.  cak«  and  grantiles. 

(S)  Toteraneet  and  food  residues.  Bealdxiee 
of  Inorganic  bromides  In  or  on  raw  agrlcul* 
tural  oonunodltlM  grown  In  soil  treated  wltb 
DBCP  are  established  In  40  CFR  180.197  as: 

5  ppm — ^Apricots,  nectarines,  and  peaches. 

10  ppm — Walnuts  and  strawberrtes. 

96  ppm — Blackborxies,  boysenberrlas,  cot¬ 
ton.  cucumbers,  dewberries,  grapes,  logan- 
berrlos,  ra^iberrles,  and  squash  (summer). 

60  pptn — Tomatnes.  cabbage,  pineapples, 
cauliflower,  peppers,  eggplant,  peanuts, 
melons,  broccoli,  and  brussel  sprouts. 

76  ppm — Almond  bulls,  beans  (snap  and 
lima),  carrots,  celery,  flgs,  radishes,  okra, 
parsnips,  banana  pulp,  and  turnips. 

136  ppm — ^Bananas  (of  which  residue  not 
more  tna.n  76  ppm  shall  be  In  the  pulp  after 
the  peel  Is  remored  and  discarded)  and  soy¬ 
beans. 

190  ppm— Endive  (eacarole)  and  lettuce. 

There  are  no  tolerances  for  Inorganic 
bromides  In  meat  and  milk  to  oorer  residues 
trmn  use  of  peanut  bay  or  peanut  hulls  as 
cattle  feed.  Thus,  DBCP  and  ethylene  dlbro- 
mlde  may  not  be  represented,  sold  or  used  for 
that  purpose  (40  ISO.lMa). 

As  described  In  section  n  below,  the  SheB 
and  Dow  Chemical  Cos.  Jointly  petttloiMd 
FDA  to  establish  most  of  these  tolerances  In 
1001.  The  petitioners  obtained  approval  for 
their  request  after  demoirstratlxig  (1)  that 
no  residues  of  organic  bromine  (la.,  the 
parent  compound  DBCP)  were  detected  In 
any  of  the  crops  being  petitioned  and  (8) 
that  total  residues  of  the  bromide  Ion  (t.e.. 
Inorganic  bromine)  on  the  petitioned  crt^ 
were  preasnt  at  safe  levels.  At  that  time,  the 
arudyUcal  method  for  detecting  parent 
racP  was  sensitive  from  0.2  to  1.0  ppm,  de¬ 
pending  upon  the  crop  being  measured  (Dow 
Chemical  Co.,  1081).  Total  Inorganic  bromide 
residues  were  determined  by  modlflcatlona 
of  the  methods  of  Mirader  et  al.  (1043)  aiMt 
ot  Mapes  and  Shrader  (1067). 


Slnos  that  time,  however,  Hodges  and  laar 
(1073)  have  reported  a  method  of  detecUng 
parent  DBCP  at  level  of  sensitivity  of  0.001 
ppm  and  at  a  validated  level  of  0.01  ppm. 
Using  these  methods,  Newsoms  et  al.  (1077) 
have  measured  parent  DBCP  In  radish  and 
carrot  crops  after  application  to  muck  soil  at 
a  rate  of  12.38  Ib/acre.  Besldues  were  highest 
In  carrots  (1.6  ppm);  after  roCP  applica¬ 
tion  at  seeding,  they  persisted  for  18  weeks. 
DBCP  disappeared  from  the  carrots  nuxo 
rapidly  than  from  the  soil.  Foliage  of  both 
crops  contained  smaller  amounts  than  the 
root.  78  percent  of  the  DBCP  In  carrot  was 
In  the  root.  About  two-thirds  of  the  residue 
was  removed  by  boiling. 

There  are  no  tolerances  for  Inorganic  bro¬ 
mides  In  meat  and  milk  to  cover  residues 
from  tise  ot  peanut  hay  or  peanut  hulls  as 
cattle  feed.  Thus,  DBCP  and  ethylene  dl- 
bromlde  may  not  be  represented,  scM  or 
used  for  that  purpose  (40  CFH  180.136a) . 

The  recommended  maximum  permissible 
dally  Intake  of  Inorganic  bromide  In  total 
human  diet  Is  76  ppm  (1.1  mg/kg)  (Memo, 
Sept.  IS,  1081).  The  average  human  Intake 
of  bromide  loo  has  been  determined  as  94 
mg/day  (Duggan  and  Lipscomb  1080). 

(4)  Degradation,  transport,  and  residnea. 
DBCP  Injected  Into  the  soU  DBCP  persists 
for  ^proxlmately  40  weeks  (Hodgss  and  Lear, 
1073,  1074) .  When  applied  by  flood  Irrigation 
or  by  sprinkler,  DBCP  does  not  deeply  pene¬ 
trate  the  soil;  rather.  It  Is  retained  either 
near  the  soil  surface  or  Is  lost  to  the  atmoe- 
phare. 

DBCP  was  oonvsrted  by  soil-water  cultures 
to  n-propanol,  broodds,  and  chloride.  Maxi¬ 
mum  conversion  was  83  percent  after  4 
weeks.  Allyl  alccdiol  was  seen  In  some  experi¬ 
ments  as  an  intermediate,  aitd  was  con¬ 
verted  to  n-propanol  (Castro  and  Belser 
1088). 

(6)  Metabolism.  The  distribution  and  me- 
tahoUsm  ot  DBCP  In  rats  Is  being  traced  in 
a  study  conducted  for  the  Natkmal  Oanoer 
Institute  (Lipscomb  et  al.,  1077) .  Most  of  the 
animal  tissues  acctunulate  DBCP  from  one 

Table  1. — Towioological  test  results  for  DBCP 


to  three  hours  after  an  Interperltoneal  does. 
The  Intestine,  liver  amd  kldn^  contain  rel¬ 
atively  large  amounts.  Most  In  vivo  binding 
takes  place  In  the  RNA,  DNA,  and  protein  at 
kidneys  Uver.  The  liver  mlcrceomes  cata¬ 
lyse  a  reaction  which  produces  a  product  that 
has  not  vet  been  Identlfled. 

(8)  Toxicity.  AU  tests.  Including  those 
discussed  In  section  m  or  IV,  are  summa¬ 
rised  In  Tbble  1. 

The  sensitivity  of  agricultural  crops, 
ornamentals  and  turf  to  mcP  varies  srldely. 
DBCP  Is  pbytotozlc  to  certain  plant  species 
and  should  not  be  used  on  tobacco,  onion, 
garlic,  sugar  beets,  table  beets,  sweet  pota¬ 
toes.  white  jwtatoes,  dwarf  palm  (ttean- 
theUa) ,  Chemaedora  elegans,  chrysanthe¬ 
mum  or  OoUinia  elegans. 

A  concentration  of  9  mg/1  DBCP  In  water 
has  no  slgnlflcant  effect  on  biochemical  oxy¬ 
gen  demand,  saprophytic  microflora  or  nltri- 
flcatlon  processes  (Rakhmatyllayev,  1080). 

Smell  and  taste  thresholds  are  0.01  ing/1 
In  water  (Bakhmatullayev,  1080).  Dow 
Chemical  Co.  has  reported  that  DBCP  Is  de¬ 
tectable  by  humans  In  air  between  0.01  and 
0.03  parte  per  million  (Pars.  Comm..  1077) . 

Cases  of  htunan  exposure  are  dleinissed  In 
section  m. 

B.  Registered  Uses  and  Production 

(1)  Products.  There  are  73  Federal  and  06 
State  registered  products  containing  IMICP. 
83  companies  hold  these  registrations.  TTiere 
are  8  products  registered  for  special  local 
needs  under  section  94(c)  of  FXFBA. 

(9)  Use  patterns.  The  major  uaes  of 
DBCP  are  as  a  soli  fumigant  nematoclds  on 
soybeans,  pineapples,  peaches,  grapes,  and 
citrus.  Minor  uses  of  DBCP  Include  turf, 
ornamentals,  and  vegetable  crops. 

(3)  Supply.  Dow  Chemical  and  Shell 
Chemical  Cos.  are  the  sole  manufacturers 
of  DBCP  In  the  United  States.  They  have 
voluntarily  ceased  production  and  sales  and 
have  recaUed  all  stocks  from  their  distribu¬ 
tors.  The  only  known  foreign  supplier  Is  lo¬ 
cated  In  IsraeL 


Test 

Dose  levels  and  duration 

Species 

Sex  and  number 

ResoHs 

Boutm 

Acute  oral  LD-60.. _ 

DNSi _ 

Rat _ _ 

IfaU 

Toftdtoa,  IMl. 

DNS . . 

Rat _ 

DNS . 

Rat . 

Tnrkalanii.  Mil. 

DNS. . 

Rat . . 

DNS . 

Rabbit . 

Male  or  female _ 

DNS . 

Male . 

Do. 

DNS . 

. 4o..i.r _ _ 

1I«U  av  iamaU 

DNS„ . 

Uiworted . . . 

DNS . 

Mallard  daekling.. 

Male  or  feenale . 

464  mg\g _  _  _ _ _ 

Tuekar  and  Crabtree, 

Skin  irritstioa _ 

Eye  irritstioa _ 


Rabbit _ _ 4  animals... 


OA  ml  nndilatad  DBCP,  30 

lA  pet  DBCP  in  propylene _ ds _ Not  givwe. 

|lyc<d. 

UndUnted  DBCP,  lor  M  h. 
cm  t  DBCP,  10  34  h  appli- 

C4ikM10. 

Acute  inbalation _ DNS _ _ 


1970. 


- No  erytbama  on  intact  lUn;  digfat  orytbema  on  Totkdsoa,  IMl. 

abraded  ikin;  microsoopie  eSe^  more  severa. 

- Blight  trrltatkm  of  the  eonlaneUva  and  iris. . 


Acute  deraal _ 

Sobacnte  dennaL. 


_ do _ _ do . . LD-60>l,400mc/kc.. 

- do - do - BUfbt  hyperemia  and 


Rats. 


,  Repeated  Inhalatioa _ 


B  k  exposore _ 

4  h  expoanre _ 

2  h  exposnre _ 

1  heipoMue _ _ _ 

0,  S,  10,  20,  and  40  gfm;  SO 
cxpoearM  over  7  weeki, 


0  and  12  iVm;  M  expoanres 
over  70  to  92  d. 


Rats _ 15  malts  par  doaa 

group. 


_ do _ 20  malea,  20  temalea. .. 


.do.. 


Intramnocnlar  inieetion 
Bubchronic  ingistlon... 


13  p/m;  M  expoanres  over  70 
02  d. 

13  p^;  SO  and  M  expoaures 
over  70  to  98  d. 

.  SSng/kgfortd,  repeatad... 
.  0,  5,  30.  SO,  150.  450,  and 
1,IS0,  p/m  in  diet  for  90  d. 


Rabbits _ 8  maleo,  S  females. 

Quines  . 10  male  plea  10  feanale . do. 


Eye  and  respiratory  irritation  aeen  at  00  p/m; 
kidnays  permanently  scarred  at  50  p/m. 

LOSO-IOS  p/m _ 

LC-50-154  p/m _ _ _ _ _ _ 

LC-50-St3  p/m _ 

LUdO-aMp/m . . . 

Oroaa  hialona  in  Iuim,  intestinal  mnoaaa,  kidneys 
and  testes  at  10, 2^a^  40  p/m.  Tastes  atropWed 
at  30  and  40  p/m  teatlculer  weight  raduead  in 
amna  males  at  5  t^tn. 

laing  weights  signlflcaatly  greeter  than  controls  at 
U^^jm^merkadpathologleaicliaagee  occurred  in 

Severe  atrophy  and  deganwetion  of  testes  at  IS  p/m. 


Monkay _ 3  female. . — . Develop  severe  secondary  infections;  aplastic 

anemia  evident. 

No  aigniflcaat  ehongeo..... _ ........ 

WeigM  gain  retarded  at  150  p/m  ^fenmla,  and  at 
t450  p/m  for  male  mid  feenale.  Minimal  clondy 
tweUlng  in  5  male  livers  and  In  several  female 
kidiMys. 


Rat . . 

Rat . . 


5  male  plus  5  female. . . 
14  male  plus  14  female 
per  dose. 


Do. 


Do. 

Do. 


Do. 


Do. 


Do. 


Do. 

Do. 


Do. 


Do. 

Do. 
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Table  1. — Toxicological  te$t  r€$ult»  for  DBCP — Continued 


T«t  Dom  Itrel*  and  duration  8pael«a  8ez  and  number  ReeulU 


Souroe 


Acute  aquatic. 


70,  S5.  and  17  A  m(/kg  per-  Rat . 10  male  per  doee. 

oraliT  for  10  weeka. 

0,  0.005,  0.05,  0.6,  and  6.0  Rat . 7  male  per  doae . 

p/m  for  8  mo. 


too  p/m;  72  h .  Redeared  funflsh.  20  fUh  per  doae. 

12  to  180  p/m: 

24  h .  Rainbow  trout . 

48  h . 

Mb . 

0.2S,0A0,l,2A,5,andl0p/m  Clam . 


DNS: 

24  h . 

48  h . 

DNS: 

24  h . 

48h . 

DNS: 

48hat22*C .  I.exu$hu 


Ban.... . 20  fish  per  doae. 


Bluecill . do.. 


a.Ubertina . . 

C.malUata . 

P.eevle . 

(all  reg  freshwater 
■nails). 

10,  20,  W,  40,  00,  80,  and  100.  Lake  emerald  shin-  5  fish  per  doae _ 

p/m;  72  h.  ers. 

0, 0.5, 7.5, 10.0, 12,0,  and  14.0.  Pink  shrimp . 5  shrimp  per  dose. 

^m  for  24,  48,  and  90  h. 


High  dose  produced  necrotic  changes  in  the  parm- 
^ymatous  organs  and  testes;  other  does  dis¬ 
turbed  blood  cell  counts,  liver  funcUon  and 
nucleic  acids.  ^  j 

Adverse  effects  on  testes  at  5  mg/kg,  diminished 
fertility  at  0.5  mg/kg  and  no  testicular  effect  at 
0.06  mg/kg.  Kidneys,  liver,  reflexes,  and  blood 
disturbed  at  dose  as  low  as  0.06  mg/kg. 

No  toxic  effect . 


RakhmatuUayev,  1970. 


Do. 


McCann,  1970. 


LC-60-115  00p/m . McCann.  1977. 

LC-S0»= 85.00  p/m_ . 

LO50«MS0p/m . . . -;v 

Larvae  survival  was  14  pet  at  1  p/m  and  sec.  at  2A.  Davis  and  Hidu,  1900. 
p/m. 

TLm-IO-50p/m_ . Davis  and  Hardcastle, 

TLm>20p/m .  I*®*- 


TLm-50  to  125p/m .  ^ 

TLm“20p/m .  ^ 

TLm-57p/m . Nishiuehland  Yoshida, 

TLjn»50p/m .  19^ 

TLm-5S|ym . 

TLm>24p/m . 


Toxic  effects  at  20  p/m;  LC-100=  00  p/m . Alexander,  1970. 

90h  LC-50=12.7p/m . HeitmuUer,  1974. 


■  DNS-doses  iMt  specified. 

n.  UOULATOST  HISTOBT 

February  6,  lOffl — Shell  and  Dow  Jointly 
petitioned  FDA  for  the  establishment  of 
tolerances  for  residues  occurring  from  appli¬ 
cation  of  DBCP  In  44  crops.  Toxicology  data 
Included  studies  by  Twlcelaon  at  al.  (ISffl) 
showing  the  hazards  of  DBCP:  single  appli¬ 
cation  to  eyes,  single  and  repeated  applica¬ 
tion  to  skin,  single  and  repestted  oral  ad¬ 
ministration,  single  and  repeated  Inhalation 
of  vi^xMs,  and  measurement  of  sensory 
threshold  values.  No  comments  were  made 
by  FDA  reviewers. 

March  1,  1961 — n>A  preflllng  review  mem¬ 
orandum  stated  that  the  tolerances  will  be 
fcH*  Inorganic  bromides  resulting  from  appli¬ 
cation  of  DBCP.  Data  submitted  by  petition¬ 
ers  showed  that  DBCP  is  not  sorbed  or  trans¬ 
located  into  crops  regardless  of  application 
technique.  The  analytical  methods  used  for 
detecting  the  Inorganic  bromides  and  parent 
DBCP  are  described  in  section  l.A.8. 

March  16.  1961 — Fedcbal  RcoisTai  noEloe 
of  filing.  Petition  number  assigned. 

April  38.  1961 — ^USDA  certified  usefulness 
of  DBCP  and  gave  the  opinion  that  proposed 
tolerances  reasonably  reflect  the  amounts 
of  residues  of  total  bromides. 

August  SO,  1961 — ^n>A  memorandum  re¬ 
viewed  method  of  analjrsls  and  residue  data 
for  Inorganic  bromides. 

September  18,  1961 — ^FDA  Tozloology 
Branch  memorandum  concluded  that  pro¬ 
posed  Inorganic  bromide  tolerances  are  safe 
for  humans. 

August  30,  1961-^FDA  memorandum  re¬ 
viewed  method  of  analysis  and  residue  data 
for  Inorganic  bromides. 

September  18,  1961 — ^FDA  Toxicology 
Branch  memorandum  concluded  that  pro¬ 
posed  Inorganic  bromide  tolerances  are  safe 
for  humans. 

April  11,  1963 — ^FDA  Toxicology  Branch 
memorandum  concluded  that  use  of  Nema- 
gon  may  Increase  content  of  Inorganic  bro¬ 
mides  In  cowa’  milk  but  that  the  bromide 
level  will  still  be  low  enough  that  the  milk 
Is  safe  even  for  infants  on  an  all-mllk  diet. 

April  16,  1963— Briefing  memorandum  to 
Commissioner  of  Food  wnrf  Drugs  recom¬ 
mended  establishment  of  inorganic  bromide 
residues. 

May  18,  1963 — ^Proposed  tolerances  an¬ 
nounced  In  Fedexal  Rboisteb. 


August  19,  1963 — ^University  of  California 
requested  increase  In  tolerance  for  citrus.  In 
a  memo  of  conference  dated  September  6. 
1973,  Dr.  O.  O.  Fltzhugh  discussed  a  meeting 
with  Dow  concerning  raising  the  citrus  toler¬ 
ance  and  concluded  that  no  reproduction 
test  would  be  required  based  on  the  long 
and  extensive  use  of  bromides  and  the  pre¬ 
sumed  absence  of  parent  DBCP  residues. 

September  16.  1964 — Application  for  regis¬ 
tration  of  Shell’s  Nemagon. 

September  36.  1964 — Registration  Issued 
for  Shell’s  Nemagon. 

March  38,  1967 — ^Fedexal  Registee  notice 
established  tolerance  of  60  ppm  for  inorganic 
bromide  residues  on  broccoli,  brussel  sprouts, 
cabbage,  caullfiower,  eggplants,  melons,  pea¬ 
nuts,  peppers,  pineapples,  tomatoes. 

June  3,  1966 — Feoebal  Recistex  notice  In¬ 
creased  tolerance  on  citrus  from  5  ppm  to  30 
ppm. 

August  34,  1966 — Approval  granted  tar  use 
on  citrus  fruits  (limited  to  western  states). 

December  19,  1966 — Request  granted  for 
citrus  and  strawberries. 

February  9,  1967 — Approval  of  50  ppm 
tolerance  for  all  melons. 

i^rll  10,  1970 — ^Approval  of  tolerances  tor 
almonds,  plums  and  prunes. 

February  7,  1973 — ^Tolerances  established 
and  accepted  for  soybeans  and  lima  beans. 

May  36,  1973 — Dow  submitted  registration 
^jjRlcatlon  for  Fumazone  F,  a  DBCP  product 
Intended  for  manufacturing  use  only.  In¬ 
cluded  with  the  submission  was  a  reprint  of 
the  1961  Torkelson  study.  A  registration  was 
Issued  for  the  product  on  August  39.  1973. 
The  Jacket  file  contains  no  recc’d  of  any 
comment  regarding  the  toxicology  study.  No 
chronic  feeding  or  oncogenicity  studies  were 
submitted  by  any  registrants. 

AprU  16,  1976— DBCP  was  Identified  by 
KPA  as  a  candidate  for  RPAR  based  on  po¬ 
tential  for  carcinogenic  effects.  No  cancer 
studies  had  been  submitted  by  anyone  at 
that  time,  but  published  preliminary  data 
from  NCI  was  available  in  the  literature. 

November,  1976 — 06PR  letter  to  regis¬ 
trants  requesting  adverse  data. 

January.  1977 — Shell  submitted  data  in 
response  to  request. 

July  36,  1977 — ^Dow  responded  with  letter 
and  progress  report  on  animal  studies  to 
request. 

August  1,  1977 — Occidental  Chemical  Co. 
transmitted  to  KPA  a  telex  notice  of  sub¬ 


stantial  risk  of  Injury  to  human  health  from 
DBCP.  This  notice  was  pursuant  to  the  re¬ 
quirements  of  the  Federal  Insecticide,  Fun¬ 
gicide,  and  Rodenticlde  Act  and  the  Toxic 
Substances  Control  Act. 

August  11,  1977— Dow  halted  production 
and  sales. 

August  13,  1977 — California  Department  of 
Food  and  A^culture  announced  a  auq^en- 
slon  of  all  sale  and  use  of  DBCP,  urging  that 
the  public  and  dealers  return  all  stocks  to 
distributors. 

August  16,  1977— KPA.'  OBHA,  and  NIOSH 
met  to  form  a  task  force.  Since  then  these 
agencies  have  been  interchanging  informa¬ 
tion  on  all  levels. 

August  34,  1977 — ^EPA  received  a  petltlcm 
frcHn  the  Public  Citizen’s  Health  Research 
Group  to  suspend  the  registration  of  DBCP 
based  on  "human  evidence  of  sterility  and 
animal  evidence  of  carcinogenicity  •  •  •” 
(letter.  1977). 

August  36.  1977 — ^Dow  smnounced  a  recall 
of  all  DBCP  frmn  its  users  and  distributors. 
OSPR  sent  letters  to  Dow.  Shell,  and  Occi¬ 
dental  requesting  aU  new  data  within  7 
working  days. 

August  26,  1977 — Shell  announced  a  recall 
of  aU  DBCP. 

nx.  SUMMAET  or  XVmENCE  TO  SOFPOBT 
EEBOTTABUE  PEESUICPTIOIV 

A.  Chronic  Effectt 

(1)  Oncogenicity.  49  CFR  163.33  (a)  (3)  (U) 
(A)  provides  that  a  “rebuttable  presumption 
Aall  arise  If  a  pesticide’s  Ingredlent(s)  .  .  . 
(l)nduces  oncogenic  effects  in  experimental 
mammalian  species  or  in  man  as  a  result  of 
(wal.  Inhalation,  or  dermal  exposure  ....*’ 
Section  163.3  (bb)  defines  the  term  oncogenic 
as  "the  prepay  of  a  substance  or  a  mixture 
of  substances  to  produce  or  Induce  benign 
or  piallgant  tumor  formation  In  llvl^ 
animals." 

The  following  studies  have  been  examined 
by  the  Working  Group  and  collectively  pre¬ 
sent  evidence  which  meets  the  above  cri¬ 
terion. 

(a)  NCI  Bioaaaay  on  Rats  and  Mice.  An 
NCI  study  was  conducted  at  Hazleton  Labo¬ 
ratories  on  Osbome-Mendel  rats  and  (C67BL 
X  C3H)F-1  mice  between  1973  and  1974.  Two 
dose  levels.  30  and  16  mg/kg/day  for  rats 
and  360  and  130  mg/kg/day  for  mice,  were 
selected.  60  males  and  60  females  each 
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^>ecles  were  pieced  In  these  treetment  groups 
end  In  the  control  (untreeted)  groupe.  The 
entmele  received  DBCP  vie  stomech  tube 
6  deys  per  week.  When  gross  tumors  were 
observed  In  en  enlmel.  It  wes  Immedletely 
secrlflced.  Dosing  wes  stopped  efter  78  weeks 
for  the  rets  end  mice.  The  rets  were  observed 
for  enother  32  weeks  end  then  secrlflced, 
while  the  mice  were  observed  12  weeks  before 
secrlflce. 

Severe!  pertlclpents  in  this  study  heve  re¬ 
ported  the  results  obtelned  et  different 
stegee  of  the  bloessey.  Olsen  et  el.  (1973) 
first  reported  stomech  cencer  In  both  the  rets 
end  mice  efter  only  10  weeks.  They  elso  ob¬ 
served  e  high  Incidence  of  memmery  edeno- 
cerclnomes  In  female  rats.  Werd  end  Heber- 
mann  (1974).  the  pathologists  fm*  the  seme 
study,  reported  that  DBCP  was  "very  car¬ 
cinogenic."  Powers  et  el.  (1976)  stated  that 
after  termination  of  the  study,  stomech 
squamous  cell  carcinomas  were  In  excess  of 
60  percent  in  rets  end  90  percent  In  mice 
treated  with  DBCP;  they  also  cited  a  high  In¬ 
cidence  (54  percent)  of  mammary  gland 
adenocarcinomas  In  famale  rets.  Welsburger 
(1977),  In  e  draft  report  presented  at  a  Na¬ 
tional  Cancer  Institute  Seminar,  reported  in 
more  detail  the  same  findings. 

The  Carcinogen  Assessment  Group  of  EPA 
has  summarized  the  results:  “DBCP  causes 
a  significant  Increase  In  the  Incidence  of 
gastric  carcinomas  In  both  sexes  of  rats 
and  mice.  Metesteses  these  tumors  are 
reported.  The  tiunor  rates  appear  to  be  voy 
high.  A  significant  increase  In  the  mammary 
cancer  rate  was  also  found  In  female  rats” 
(CA0  1977). 

(b)  Hazleton  Labs  Bioassay  on  Rats  and 
Mice.  A  second  bloassay  on  rats  and  mice, 
funded  by  Dow  Chemical  Co.,  is  currently  In 
progress  at  Hazleton  Labs.  Fo\ir  groups  of 
60  male  and  60  female  albino  rats  were  dosed 
with  0,  0.3,  1.0  or  3.0  mg/kg/day  DBCP 
In  the  diet.  The  study  was  terminated  at  104 
weeks  In  Jtme  1977.  A  78-week  progress  re¬ 
port  received  by  OSPR  July  21,  1977  de¬ 
scribes  the  Incidences  of  "possible  neo¬ 
plasms”  In  the  liver,  kidneys  and  stomach, 
based  on  a  review  by  Hazleton  of  the  gross 
necropsy  sheets(  Letter  1977).  Significantly 
higher  Incidences  of  stomach  tumors  were 
reported  for  males  and  females  receiving  1.0 
and  3.0  mg/kg/day.  but  not  In  those  re¬ 
ceiving  0.3  mg/kg/day  (CAO  1977) . 

The  study  on  mice  began  on  June  28, 
1976  and  Is  scheduled  to  be  terminated  In 
December.  1977.  60  males  and  60  females 
were  fed  DBCP  in  the  diet  at  0,  Off,  1.0 
and  3.0  mg/kg/day.  No  signs  tumor  In¬ 
duction  were  observed  as  of  the  62nd  week 
according  to  a  progress  report  received  by 
OSPR  August  17,  1977  (Letter  1977). 

(c)  NCI  Inhalation  Carcinogenic  Bioassay. 
An  Inhalation  test  using  DBCP  Is  now  sev¬ 
eral  months  In  progress.  Protocols  for  the 
experiment  are  not  available. 

(2)  Reproductive  Effects.  40  CFR  162.11 
(a)  (3)  (11)  (B)  provides  that  "a  rebutlable 
presumption  shall  arise  If  a  pesticide’s  In¬ 
gredients  •  •  •  [pjroduoes  any  other  chron¬ 
ic  or  delayed  toxic  effect  In  test  animals  at 
any  dosage  up  to  a  level  as  determined  by 
the  Administrator  which  Is  substantially 
higher  than  that  to  which  humans  can  rea¬ 
sonably  be  anticipated  to  be  exposed  taking 
Into  account  ample  margins  of  safety.” 

The  Working  Group  finds  that,  because 
sufficient  data  do  not  exist  for  determining  a 
“no-effect”  level  of  the  reproductive  effects 
of  DBCP  via  either  Inhalation,  dermal  or  oral 
exposure,  acceptable  levels  of  exposure  may 
not  be  calculated  iat  persons  applying  DBCP. 
Further,  the  Wwklng  Group  asserts  that 
there  are  effects  at  dosages  up  to  a  level 
substantially  higher  than  that  to  which  hu¬ 
mans  can  reasonably  be  anticipated  to  be 


exposed  taking  Into  account  “ample  margins 
of  safety.”  Therefore  a  rebuttable  presump¬ 
tion  exists  for  all  products  containing  this 
compound.  The  following  discussion  demon¬ 
strates  current  levels  of  risk  from  exposure, 
the  results  of  animal  tests  and  the  prelimi¬ 
nary  results  of  medical  Investigations  at 
pesticide  formulating  plants. 

(a)  Risk  Analysis.  A  preliminary  risk  analy¬ 
sis  on  DBOP  by  the  Criteria  and  Evaluation 
Division  on  the  potential  human  exposure  to 
the  use  of  DBCP  concludes  that  pesticide  ap¬ 
plicators  could  be  exposed  to  measurable 
Quantities  for  short-time  periods  (Table  2). 
However,  this  exposure  Is  1,000  to  10,000 
times  lower  than  the  levels  to  which  factory 
workers  are  exposed.  The  dietary  exposure 
of  the  general  population  Is  very  much  lowor 
than  that  of  applicators  or  field  workers. 


2.  Dow — 12  of  14  workers  at  Dow’s  Mag¬ 
nolia,  Arkansas  examined  preliminary  to  date 
show  reduced  counts  (Memo  1977). 

3.  Shell — ^The  first  sperm  counts  from  em¬ 
ployees  exposed  to  DBCP  Indicate  16  of  21 
males  tested  have  counts  lower  than  would 
normally  be  e:q>ected  (Shell  1977) . 

EPA  has  Identified  22  Incidents  between 
April  1966  and  August  1. 1976  In  which  DBCP 
was  Involved.  14  episodes  occiurred  on  agri¬ 
cultural  areas,  8  In  transit,  2  In  storage  areas, 

1  at  a  land  company  site,  1  In  the  home  and 
1  at  an  unspecified  site.  Of  these  episodes.  20 
Involved  DBCP  alone  and  2  DBCP  In  combi¬ 
nation  with  other  active  Ingredients.  Acute 
effects  observed  Include  chemical  burns,  eye, 
nose,  and  throat  Irritation,  nausea,  chills, 
swelling,  abdominal  cramps,  diarrhea,  and 
death.  A  cause-effect  relationship  has  not 
been  confirmed  between  the  pesticide  and 
reported  reactions  for  all  of  those  Incidents. 

(c)  Animal  Studies.  Torkelson  et  al.  (1961) 
conducted  several  tests  for  Dow  and  Shell 
Chemical  Companies.  With  reference  to  the 
Inhalation  exposure  studies  the  authors 
noted  that  “the  most  striking  observation  at 
autopsy  was  severe  atrophy  and  degenera¬ 
tion  of  the  testes  of  all  species.” 

Briefly,  the  different  tests  and  their  results 
wne:  1.  Groups  of  15  rats  exposed  to  DBCP 
vapors  of  0,  6,  10.  20  or  40  ppm  for  a  total 
of  60  exposures  over  70  days  showed  gross 
lesions  in  lungs,  intestlonal  mucosa,  kidneys 
and  testes  at  10  ppm  dosage  and  higher 
dosages.  Testes  atrc^hled  at  20  and  40  ppm, 
while  testicular  weight  was  reduced  In  some 
males  at  6  ppm.  ~ 

2.  20  male  rats  exposed  to  12  ppm  DBCP 
vapors  60  times  over  70  to  92  days  showed 
significantly  greater  lung  weights  than  the 
treated  groupe.  In  males,  the  testicular 
weight  was  not  significantly  different  from 
the  controls,  but  marked  pathological 


(b)  Human  Exposures.  TTiree  nxajor  pro¬ 
ducers  of  DBCP  have  been  conducting  medi¬ 
cal  examinations  of  their  employees  to  detect 
any  adverse  effects  from  exposure  to  this 
and/or  other  chemicals  during  their  manu¬ 
facture  or  use.  While  official  reports  have  not 
been  received  by  the  Agency,  preliminary 
communications  from  these  companies  Indi¬ 
cate  the  f  llowlng  findings: 

1.  Occidental  Chemical  Co. — At  the  formu¬ 
lating  plant  In  Latbrop,  California,  Dr.  Whar¬ 
ton  has  examined  41  employees,  of  which  3 
were  females  and  11  were  males  with  vasecto¬ 
mies.  23  male  Individuals  were  actively  work¬ 
ing  In  the  production  area.  13  of  these  have 
exhibited  oligospermia  or  aspermla.  The  po¬ 
tential  causative  agents  have  been  narrowed 
down  to  DBCP.  ethylene  dlbromlde  snd^caib- 
aryl  (Memo  1977). 


changes  (not  q>eclfied)  were  noted  In  the 
testes. 

3.  3  male  rabbits  exposed  to  12  ppm  DBCP 
vi^rs  66  times  over  70  to  92  days  showed 
severe  atrophy  and  degeneration  of  the 
testes. 

4.  10  male  guinea  pigs  exposed  to  12  ppm 
over  70  to  92  days  DBCP  vapors  66  times 
showed  severe  testicular  atrophy  and  degen¬ 
eration. 

A  Russian  study  reports  a  subacute  experi¬ 
ment  of  45  days  (Faydysh  et  al.  1970).  20 
male  rats  were  divided  Into  a  control  and  a 
treated  group.  ’The  10  treated  rats  received 
70  mg/kg  DBCP  dally  ( %  the  LD„)  in  an  oU 
solution.  5  animals  died  within  20-25  days 
after  the  start  of  the  experiment.  Prom  a 
morphological  study  of  the  organs  of  treated 
rats,  pathological  degredatlon  was  observed 
In  the  testes  and  parenchymatous  organs 
(kidneys).  Further,  a  regeneration  process 
arose  In  the  organs  of  animals  who  survived 
the  DBCP  dosing. 

A  second  Russian  author  has  reported  the 
results  of  single  and  chronic  (8  months)  oral 
exposures  of  DBCP  to  rates  (RakhmatuUayev 
1971).  ’The  chronic  test  used  levels  of  6.0, 
0.6,  0.05  and  0.006  mg/kg.  Severe  effects  were 
noted  at  the  two  upper  levels.  No  effects  were 
seen  at  the  0.006  level.  White  blood  cell 
counts,  conditioned  reflexes  and  “generative 
function”  were  affected  at  0.06  mg/kg,  but 
gonadal  measurements  (testicular  weight, 
spermotllty,  length  of  testes  and  testicular 
morphology)  were  not. 

A  third  Russian  team  has  reported  sig¬ 
nificant  Injury  to  male  and  female  sex  gland 
activity  In  rate  given  100  mg/kg  DBCP  once 
perorally  and  to  another  group  given  multi¬ 
ple  doses  of  10  mg/kg  over  4  to  6  months 
(Reznik  and  ^rlnchan  1976) . 

For  males  acutely  exposed  to  100  mg/kg, 
the  concentration  of  q>ermatozos  In  the 


Tablx  2. — Samples  of  approximate  human  exposures  to  DBCP  is  eomporbon  to  rat  laboratorf  iota 


Group 

Site 

Route 

Dose  or  duration 

Total 
dose 
milli¬ 
grams 
per  kilo¬ 
gram  per 
year 

Assumptions 

Rat . 

. . % . 

Inhala¬ 

tion. 

7.M  mg/kg/d  for  90  d. . 

460 

Breathing  rate  of  0.073  1/mln;  aver¬ 
age  weight  of  0.2  kg  per  rat. 

Estimated  air  level  of  ().9  p/m 
DBCP  In  factory;  minute  vol- 
time  of  man  (light  work) -28.6 
l/min;  average  weight -70  kg;  all 
InhaM  DBCP  retained. 

Factory  workers... 

T 

. do _ 

.  1.96  nig.icg/d  for  240  d. 

470 

Soybean  applica¬ 
tors. 

10,000 

. do _ 

.  0.18  mg/h  for  12.5  h 
(application) 
i-l8.0ing/h  for  1  h 
(mix  and  load). 

0l29 

Do 

Pineapple  ftppU- 
c*u>rs. 

40 

. do-... 

..  18  mg/h  for  2  h  (mix 
and  load). 

,5 

Do 

Soil  irrigation 

4,000 

. do.... 

..  4.1  mg/d  for  1  d . 

.06 

Same  as  above;  except  air  level 
estimated  at  0  08  p.'m. 

Based  on  actual  residue  data  for  all 
foods  treated  with  DBCP. 

applicators. 

U.S.  population.. 

.  230,000,000 

Ingestion 

..  0.0000022  to  n  nooaei 

mg/kg/d  for  865  d. 

.0008- 

.002 
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•Jaculate  dropped  sharply.  After  one  week  It 
was  a.617,000/inl  In  te'eated  rats  versus 
4.870,000/ml  In  the  control  animals  (p<.001): 
after  two  weeks  the  concentrations  did  not 
change  and  were  2,847.000/ml  and  4,880,000/ 
ml,  respectively.  Also,  the  duration  of  sper¬ 
matozoon  mobility  decreased  sharply,  vary¬ 
ing  from  about  10  to  20  minutes  for  treated 
rats  and  from  30  to  33  minutes  for  controls 
(p<.ol).  Thus,  the  final  phases  of  spermato¬ 
genesis  were  damaged  and  the  spermatozoon 
function  destroyed  by  the  acute  exposure. 

04.5  percent  of  females  exposed  once  to  100 
mg/ kg  developed  atypical  estrous  cycles.  The 
average  number  of  complete  cycles  per  fe¬ 
male  dropped  and  the  stages  of  estrus  and 
dlestrus  were  extended.  The  stage  sequence 
was  destroyed  for  many  of  the  females. 

The  function  of  the  testes  were  also  dam¬ 
aged  from  the  chronic  exposures.  After  2 
months  the  concentration  of  spermatozoa 
gradually  decreased  to  4.500.000/ml  In  the 
treated  males  versus  5.400,000/ml  In  the 
controls  (p<.01);  after  4  months  It  decreased 
to  2,480.000/ml  In  the  treated  animals,  com¬ 
pared  to  4,890,000  In  the  controls  (p<.001). 
The  mobility  of  the  sperm  of  treated  rats  was 
significantly  leas  than  those  of  the  controls 
(p<.01  and  p<.001  at  2  and  4  months,  re¬ 
spectively)  .  In  addition  to  alterations  In  the 
functional  state  of  the  spermatozoa,  changes 
were  observed  In  the  process  of  spermato¬ 
genesis.  such  as  decreases  In  the  index  of 
spermatogenesis  and  the  average  number  of 
spermatogonia,  as  well  as  the  appearance  of 
degenerated  cells  In  the  spermatic  epithe¬ 
lium.  Biochemical  changes  were  also  noted. 
Including  an  increase  In  the  amoimt  of  acidic 
and  alkaline  phosphatase  In  the  testicles  and 
ejaculate  In  the  third  and  fourth  months. 

The  report  was  not  clear  as  to  whether  the 
effects  on  the  female  reproductive  system 
from  chronic  exposure  to  DBCP  differed  from 
the  effects  of  the  acute  exposure. 

IV.  KVntBNCK  INSUmCIENT  TO  SVPPOBT 
axBUTTABLj;  paxsuMPnoN 

A.  Acute  Effecte 

( 1 )  Humans  and  Domestic  Animals.  DBCP 
does  not  meet  the  Inhalation  or  dermal  tox¬ 
icity  criteria  (Torkelson  et  al.  1961). 

(2)  Wildlife.  DBCP  does  not  meet  or  exceed 
any  risk  criteria  for  wildlife. 

B.  Chronic  Effectt 

( 1 )  Mutagenicity.  DBCP  Induces  mutations 
In  pol  A,.  In  strain  TA1530  of  E.  coli  (Rosen- 
kranz  1975)  and  in  strain  TA1530,  TA  1538 
of  Salmonella  typhimurium  (Prival  et  al. 
1977)  and  TAIOO  of  Salmonella  (Blum  and 
Ames  1977).  However,  these  bacterial  tests 
do  not  constitute  adequate  multitest  evi¬ 
dence  to  support  a  rebuttable  presumption. 
A  sex-linked  recessive  lethal  test  and  a  heri¬ 
table  translocation  test  are  recommended. 

(2)  Wildlife  Effects.  Existing  information 
does  not  sxiggest  significant  reductions  in 
non-target  organisms  could  be  anticipated. 
These  data  are  summarized  In  Table  1. 
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